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DETAILED ACTION 

Drawings 

The subject matter of this application admits of illustration by a drawing to 
facilitate understanding of the invention. Applicant is required to furnish a 
drawing under 37 CFR 1.81(c). No new matter may be introduced in the required 
drawing. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). 

As numerous claim limitations are focused on voltage waveform design, 
drawings illustrating these limitations would facilitate a better understanding of 
the applicant's invention. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1,5-7, and 9 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shimada et al. (US 5,506,598). 

With respect to claim 1, Shimada discloses, a liquid crystal display 
apparatus comprising: a plurality of pixels arranged in rows and columns, each 
for providing luminance corresponding to a display voltage; (fig. 2) 
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a plurality of first gate lines provided corresponding to respective said 
rows of said plurality of pixels; (G(1,1) and G(2,1) in fig. 2) 

a plurality of second gate lines provided corresponding to respective said 
rows of said plurality of pixels; (G(1 ,2) and G(2,2) in fig. 2) 

a plurality of data lines provided corresponding to respective said columns 
of said plurality of pixels; (102 in fig. 2) 

a gate drive circuit for driving each of said plurality of first and second gate 
lines to a voltage that is different between a select state in which corresponding 
one of said rows is selected for a scanning target in accordance with a 
prescribed scanning cycle and a non-select state except for said select state; 
(109 in fig. 2) 

and a source drive circuit for driving said plurality of data lines to said 
display voltage that corresponds to the pixels included in the row selected for 
said scanning target; (108 in fig. 2) 

said plurality of pixels each including a liquid crystal element having a 
pixel electrode and a common electrode for providing luminance that 
corresponds to a voltage difference between said pixel electrode and said 
common electrode, (107 in fig. 2) 

a first field-effect transistor electrically connected between corresponding 
one of said data lines and a first node, and having its gate electrically connected 
to corresponding one of said first gate lines, (103a in fig. 2) 
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and a second field-effect transistor electrically connected between said 
first node and said pixel electrode, and having its gate electrically connected to 
corresponding one of said second gate lines; (103b in fig. 2) 

said gate drive circuit setting each voltage of said first and second gate 
lines in said select state to a first voltage (first field on-period voltage in fig. 7) 
that can turn-on each of said first and second field-effect transistors, while setting 
a voltage of said first gate line in said non-select state to a second voltage 
(G(1 ,1) first field off-period voltage in fig. 7) that can turn-off said first field-effect 
transistor as well as setting a voltage of said second gate line in said non-select 
state to a third voltage (G(1,2) first field off-period voltage in fig. 7, also see col. 
3, lines 43-45) that is intermediate between a maximum value and a minimum 
value of said display voltage (col. 5, lines 53-56). 

With respect to claim 5, Shimada discloses, the liquid crystal display 
apparatus according to claim 1 (see above), said gate drive circuit setting said 
second gate line in the non-select state to said third voltage (G(1 ,2) first field off- 
period voltage in fig. 7) in a normal mode, and setting to a sixth voltage (G(1,2) 
second field off-period voltage in fig. 7) in a test mode, and a difference between 
said first and sixth voltages being larger than a difference between said first and 
third voltages (see fig. 7). 

With respect to claim 6, Shimada discloses, the liquid crystal display 
apparatus according to claim 5 (see above), said sixth voltage (G(1,2) second 
field off-period voltage in fig. 7) being substantially at a same level as said 
second voltage (G(1 ,1) first field off-period voltage in fig. 7). 
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With respect to claim 7, Shimada discloses, the liquid crystal display 
apparatus according to claim 1 (see above), said first and second field-effect 
transistors being formed with an N-type thin film transistor (col. 3, lines 20-23), 
and said first voltage being higher than said second voltage (see fig. 7). 

With respect to claim 9, the limitations of claim 9 are such that claim 9 is 
rejected on the same merits as those recited in the rejection of claim 1 (see 
above). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimada et al. in view of Morozumi et al. (US 4,591 ,848). 

Shimada discloses the liquid crystal display apparatus according to claim 
1 (see above). 

Shimada does not expressly disclose said common electrode being 
supplied with a prescribed DC voltage, and said third voltage being substantially 
at a same level as said prescribed DC voltage. 

Morozumi discloses, said common electrode being supplied with a 
prescribed DC voltage (col. 8, lines 46-47), and said third voltage being 
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substantially at a same level as said prescribed DC voltage (col. 9, lines 32-33, 
also see fig. 22). 

Shimada and Morozumi are analogous art because they are from the 
same field of endeavor, namely display gate driver circuitry. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to use the common electrode DC voltage as the gate 
driver voltage, taught by Morozumi, in the drive circuitry of Shimada. 

The motivation for doing so would have been to generate a more 
favorable root-mean-square value of a picture element (Morozumi, col. 9, lines 
30-31). 

Therefore, it would have been obvious to combine Morozumi with 
Shimada for the benefit of a more favorable root-mean-square value to obtain the 
invention as specified in claim 2. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimada et al. in view of Koden et al. (US 5,465,168). 

Shimada discloses the liquid crystal display apparatus according to claim 
1 (see above). 

Shimada does not expressly disclose said common electrode being 
supplied with an AC voltage that is set to one of fourth and fifth voltages in a 
constant cycle, and said third voltage being substantially at a same level as an 
average of said fourth and fifth voltage. 

Koden discloses, said common electrode being supplied with an AC 
voltage that is set to one of fourth and fifth voltages in a constant cycle (V1/1 in 
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fig. 12), and said third voltage (0 volts in G1 in fig. 12) being substantially at a 
same level as an average of said fourth and fifth voltage. (V1/1 average is zero 
volts). 

Shimada and Koden are analogous art because they are from the same 
field of endeavor, namely display gate driver circuitry. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to use the average of the common electrode AC voltage 
as the gate driver voltage, taught by Koden, in the drive circuitry of Shimada. 

The motivation for doing so would have been to generate a more 
favorable root-mean-square value of a picture element (Morozumi, col. 9, lines 
30-38). 

Therefore, it would have been obvious to combine Koden with Shimada 
for the benefit of a more favorable root-mean-square value to obtain the invention 
as specified in claim 3. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimada et al. in view of Yumoto (US 2004/0207615). 

Shimada discloses the liquid crystal display apparatus according to claim 
1 (see above). 

Shimada does not expressly disclose said gate drive circuit including a 
plurality of drive units provided corresponding to said rows, respectively; said 
plurality of drive units each including a first driver for driving corresponding one of 
said first gate lines with one of said first and second voltages in response to a 
select signal that indicates whether said corresponding one of said rows s 
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selected for said scanning target, and a second driver for driving corresponding 
one of said second gate lines with one of said first and third voltages in response 
to said select signal. 

Yumoto discloses, said gate drive circuit including a plurality of drive units 
provided corresponding to said rows (21 and 23 in fig. 7), respectively; said 
plurality of drive units each including a first driver for driving corresponding one of 
said first gate lines with one of said first and second voltages in response to a 
select signal (scanB1...scanBN in fig. 7) that indicates whether said 
corresponding one of said rows selected for said scanning target, and a second 
driver for driving corresponding one of said second gate lines with one of said 
first and third voltages in response to said select signal (scanAI ...scanAN in fig. 
7). 

Shimada and Yumoto are analogous art because they are from the same 
field of endeavor, namely display gate driver circuitry. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to combine the gate drive circuitry of Yumoto with the pixel 
configuration and voltage levels of Shimada. 

The motivation for doing so would have been to effectively generate the 
plurality of voltages that are implemented in Shimada. 

Therefore, it would have been obvious to combine Morozumi with 
Shimada for the benefit of effectively generating voltages to obtain the invention 
as specified in claim 4. 
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Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimada et al. in view of Kondo et al. (US 6,313,818). 

Shimada discloses the liquid crystal display apparatus according to claim 
1 (see above). 

Shimada does not expressly disclose said first and second field-effect 
transistors being formed with a P-type thin film transistor, and said first voltage 
being lower than said second voltage. 

Kondo discloses, said first and second field-effect transistors being formed 
with a P-type thin film transistor, and said first voltage being lower than said 
second voltage (col. 2, lines 14-20). 

Shimada and Kondo are analogous art because they are from the same 
field of endeavor, namely active-matrix liquid crystal display devices. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to replace the N-type transistors of Shimada with the P- 
type transistors of Kondo. 

The motivation for doing so would have been gain the benefit of a smaller 
subthreshold leakage current. 

Therefore, it would have been obvious to combine Kondo with Shimada 
for the benefit of smaller leakage currents to obtain the invention as specified in 
claim 8. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ohta et al. (US 2001/0022569) discloses different 
waveforms for driving display devices, figure 40 is specifically pertinent. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Will Boddie whose telephone number is (571) 
272-0666. The examiner can normally be reached on Monday through Friday, 
8:00 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Patrick Edouard can be reached on (571) 272-7603. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

REGINA LIANG 

Wlb PRIMARY EXAMINER 

9-7-05 



